Europaisehes Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 
{43) C 



e of 



26.09.2001 Bulletin 2001/39 

(21) Application number: 01103625.2 

(22) Dale of filing 04.05.1994 



(ID EP 1 137 286 A2 

EUROPEAN PATENT APPLICATION 

(51) Int CI7: H04N 7/24, H04N 7/62 



(.84) 


Designated Contracting Slates: 


(72) Inventor: Zdepski, Joe! Walter, 




DE ES FR GB IT 


Thomson multimedia 

92100 Boulogne-BMiancGuri (FR) 


(30) 


Priority: 13.05.1993 US 60924 


(74) Representative: Kohrs, Martin et at 


(62) 


Document number(s) of the earliei apphcation(s) in 


Thomson multimedia 




accordance with Art. 76 EPC: 


46, quai A. Le Galio 




99108407.0/0 949 823 


92100 Boislogne-Biliancourt (FR) 




94106965.0/0 624 983 


Remarks: 


(71) 


Applicant: RCA Thomson Licensing Corporation 


This application was filed on 18 - 04 - 2001 as a 




Princeton, NJ 08540 (US) 


divisional application to the application mentioned 
under INID code 62. 



(54) Synchronization arrangement for a compressed video signal 



(57) A - ' V \i> )ping S' ; u >ni i jn 
intermediate layer of signal such as the transport or mul- 
tiplex layer of a multi-layered compressed video signal, 
includes at the encoding end of the system apparatus 
(13,23,25) for including a timt - n erence, such as 
a count value from a modulo K counter (23), and provi- 
sion for a differential time stamp which may be updated 
by the transit times of respective (e.g., multiplexing) cir- 
cuits as the signal transits such circuits. At the receiving 



end of the system a counter (27) is responsive to a con- 
trolled receiver clock signal and the count value of this 
counter is sampled at the arrival of the time stamps em- 
bedded in the transport layer. The time stamps and the 
differential time stamps are retrieved from the signal and 
combined to form a corrected time stamp. The differenc- 
es of successive sampled count values of the receiver 
counter are compared with the differences of corre- 
sponding successive corrected time stamps to provide 
a signal !o control the receiver clock signal. 
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Description 

[0001] Compressed video signal generation and 
transmission systems may operate on several levels of 
synchronization or perhaps more properly called asyn- 
chranization. For example the actual compression ap- 
paratus will be synchronized, at least in part to the ver- 
tical frame rate of the source video signal, and it may 
also be synchronized to the color subcarrier. Once the 
video signal is compressed and formed into a particular 
signal protocol, such as MPEG 1 , it may be further proc- 
essed ort packei ;mis 1 

transport packets may be time division multiplexed with 
packets from other video or data sources. The packetiz- 
ing and multiplexing may or may not be done in a mu- 
tually synchronous fashion, which may or may not be 
synchronous with the compression operation. The 
r; n^-pot , ml or not) may 

thereafter be supplied to a modern for transmission of 
the data. The modem may or may not operate synchro- 
nously with the prior mentioned systems. 
[0002] At the receiver of a fully multiplexed transmit- 
ted compressed signal, it Is usually necessary that the 
various subsystems operate synchronously with their in- 
verse function counterpart elements at the encoding 

t. X 5 - M 

in general, may mean that the respective subsystems 
operate extremely close to the same frequencies as 
their counterpart subsystems. For example, the decom- 
pressor should provide video signal at the same frame 
rate as provided by the video signal source at the com- 
pressor, and synchronized with associated audio. Syn- 
chronization of the video/audio decompression portion 
of the system may be accomplished by inserting, at the 
encoder, presentation time stamps within the com- 
pressed video/audio signals, that indicate the relative 
times of production/reproduction of respective seg- 
ments of signal. Such presentation time references, 
PTR's, may be used to compare the timing of associated 
audio and video signals io> synchronisation purposes 
and for proper sequencing and continuity. 
The receiver modem must of course operate ai the pre- 
cise frequency as the transmitting modem. Receiver 
moderns typically include phase locked loops respon- 
sive to the transmitted carrier frequencies for generating 
synchronous clock signals. 

Synchronization of the multiplexing and or transport 
packaging apparatus tends to be somewhat more corn- 
plicated for two reasons. The first is that multiplexed da- 
ta may be arriving sporadically. The second is thai rate 
buffering is usi y emp the nodemand 

the decompre? s i sion must be made to in- 

sure that the rate buffer neither overflows nor under- 
flows with the cc 3 - 1- be kept as small 
as practical to minimize manufacturing cost 
[0003] The present invention is therefore aimed at 
proposing an apparatus for providing a compressed vid- 
eo signa en A >p ate 3 mess- 



ing elements. 

[0004] Consequently, the object of the invention is an 
apparatus for synchronizing at least a portion of a corn- 
pressed video signal receiving system which processes 

5 a compressed signal occurring in transport packets of 
compressed video signal wherem identifiable ones or 
said transport packets include program clock references 
including count values periodically obtained from a 
counter arranged to count modulo K, (K a positive inte- 

10 ger) pulses of an encoding system clock, and which in- 
cludes differential count values which relate to one of 
programcc kn i of precompressed sig- 

nal multiplexed with said compressed video signal and 
incremental delays incurred by transp non-it? , c 

15 apparatus characterized by: 

a source of said transport packets including trans- 
port packets having said count values and differen- 
tial count values; 

?o a controlled oscillator, responsive to a control signal 
E, for providing a receiver system clock; 
a receiver counter arranged to count pulses of said 
receiver system dock modulo K; 
means, responsive to the occurrence of transport 
packets including said count values, for storing 
count values output by said receiver counter; 
means for retrieving count values and differential 
count values from said transport packets and re- 
sponsive to successively stored count values out- 

30 put by said receiver counter and corresponding said 
count values and differential count values from said 
transport packets for generating said control signal, 
E, for controlling said controlled oscillator. 

35 [0005] The characteristics and advantages of the 
present invention wsss emerge better from the following 
description given by way of example and with reference 
to the appended figures in which : 
[0008] FIGURE i Is a block diagram of a compressed 

*> video encoding/decoding system incorporating clock re- 
i )j | i t i in ' written, 

[0007] FIGURE 2 is a block diagram of signa! multi- 
plexing apparatus useful in representing the develop- 
ment of multiplexed data from different sources. 

45 [0008] FIGURES 3 and 5 are block diagrams of alter- 
native embodims it: kit rust 
with transmitted compressed video data. 
[0009] FIGURE 4 is a block diagram of signal multi- 
plexing apparatus including a system for augmenting 

so timing references included within the multiplexed signal. 
[0010] FIGURES 6 and 7 are pictorial diagrams of a 
transport block and an auxiliary signal transport block. 
[0011] FIGURE 8 is a flow chart of the operation of 
the transport processor of FIGURE 2. 

55 [0012] FIGURE 1 illustrates a typical system in which 
the invention may be prac* ce em is a com- 

pressed digital video signal transmission arrangement, 
in this system, video signal from a source 10 is applied 
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to a compression element 11 which may include a mo- 
tion compensated predictive encoder utilizing discrete 
cosine transforms. Compressed video signal from the 
element 11 is coupled to a formatter 12. The formatter 
arranges the cc npres ed * ieo s jnal and other ancil- 5 
lary data according to some signal protocol such as 
MPEG, a standard developed by the International Or- 
ganization for Standardization (Organisation Interna- 
tionale De Normalisation). The standardized signal is 
applied to a transport processor 13, which divides the to 
signal into packets of data and adds certain other data 
to provide some noise immunity tor the transmission 
purposes. The transport packets, which normally occur 
at a non-uniform rare are applied to a rale buffer 14 
which provides output data at a relatively constant rate 15 
conducive it < ■ t 1 jse ;f i rela vely narrow band- 
width transmission channel. The buffered data is cou- 
pled to a modem 1 5 which performs the Signal transmis- 
sion. 

[0013] A system dock 22 provides clocking signs! to 20 
operate much of the apparatus, at least including the 
transport processor. This clock will operate at a fixed 
frequency such as 27 MHz for example. As shown here- 
in, however, it is used to generate timing information. 
The system clock Is coupled to the clock input of a coun- ?s 
ter 23 which may be arranged to count modulo 2 30 , for 
example. The count values output by the counter are 
applied to two latches 24 and 25. The latch 24 is condi- 
tioned by the video source to latch count values on the 
occurrence of respective frame intervals. These count 30 
values are denoted presentation time stamps, PTR's, 
and are included in the compressed video signal stream 
by the formatter 1 2, and are used by the receiver to pro- 
vide Hp -synchronization of associated audio and video 
information. The latch 25 is conditioned by the transport 35 
processor 1 3 (or the system controller 21 ) to latch count 
values according to a predetermined schedule. These 
count values are denoted program clock references, 
PCR's, and are embedded as auxiliary data within re- 
spective auxiliary transport packets. 
[0014] The system controller21 is a variable state ma- 
chine programmed to coordinatt - >us process 
elements. Note that the controller 21, the compressor 
11 and the transport processor 13, may or may not op- 
erate synchronously via a common clocking arrange- « 
men! as long as proper intercommunication is provided 
between processing elements. 

[0015] Elements 16-26 of FIGURE 1 comprise a re- 
ceiving end of the transmission system wherein the mo- 
dem 16 performs the inverse fur one • lodem 15. 50 
Data from the modem 16 is applied to an inverse trans- 
port processor 18, which provides compressed video 
signal formatted according to the system protocol, to the 
rate buffer 1 7. The rate buffer 1 7 then provides the com- 
pressed video signal to the decompressor 19 on de- 55 
mand. The decompressor, responsive to the com- 
pressed video signal generates non-compressed video 
signal for display on the device 20, or for storage etc., 



in an appropriate device. 

[0016] The inverse processor 1 8 also provides PCR's 
i ,i v ntrol signals to 
a system clock generator 27. The clock generator re- 
sponsive to these signals generates a system clock sig- 
nal synchronous with at least the transport processor 
operation. This system x - 1 s applied to th rt 
ceiver system controller 26 to control the timing of ap- 
propriate processing elements. 
[0017] Refer to FIGURE 2 which illustrates apparatus 
which may be included in the transmission modem 15 
for example. The modem may receive data from a plu- 
rality of sources, which data is ail to be transmitted on 
a common transmission channel. This may be accom- 
plished by time division multiplexing of the various sig- 
nals from the various sources In additi tuitip 
ing may be layered. For example video programs, P : , 
may be generated in different studios, and coupled to a 
first multiplexer 55. These programs are time division 
multiplexed according to known techniques and provid- 
ed as a source signal S v 

[0018] The signal S 1: and other source signals S;, 
from other sources are applied to a second layer multi- 
plexer 56, wherein the signals S, are time division mul- 
tiplexed according to known techniques and predeter- 
mined scheduling. Finally, within the respective pro- 
grams themselves, there may be a further form of mul- 
tiplexing. This multiplexing may take the form of com- 
mercials inserted into program material or of stored ma- 
terial inserted between semgnets of live production ma- 
terial, in these latter cases it is presumed that the com- 
mercials or stored material has been pre-encoded with 
respective PTR's and PCR's. in this instance the PTR's 
and PCR's of the stored material will be unrelated to the 
real time PTR's and PCR's of the live material. Regard- 
ing the PTR's, this will typically not create problems be- 
cause the video signal will include parameters instruct- 
ing the decompressor to re-initialize to new signal. Con- 
versely the lack of correlation between the stored and 
real time PCR's may totally disrupt the rate buffer-in- 
verse transport processor elements of a recei ver system 
do to loss of synchronization. 

[0019] In FIGURE 2 it Is assumed that the transport 
processor 53 includes a i jparatus similar 

in operation to the distinct multiplexers 55 and 56, 
[0020] A further problem exists within a multiplexed 
system, in order not to los e ;tive multiplex- 

ing sites if data concurrently arrives from a plurality of 
sources, it is necessary to provide a degree of signal 
buffering within the multiplexers. These buffers will Im- 
pose a delay 1" -H- A t, where u t represents a jitter com- 
ponent. Assume a program transits 1 00 multiplexers {an 
exaggerated number to accentuate the problem), and 
each multiplexing adds 1 sec. +/- 1 p. sec. of delay. The 
end to end delay is 1 00 sec. +/- 1 00 \x sec. of delay. The 
100 seconds of delay is of little consequence to the de- 
compressor because the compressed video and thus 
the PTR's have undergone the same delay. The +/- 1 00 
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u, sec. of jitter must be accommodated or else the de- 
coder buffer may overflow or underflow. 
[0021] Figure 3 illustrates a first embodiment of a re- 
ceiver clock regenerator, in this embodiment, the trans- 
port processor may be located ahead of the rate buffer 
1 7, In the signal path, to eliminate variable delays which 
may be incurred in the receiver rate buffer. Data from 
the receiver modem is coupled to an inverse transport 
processor 32, and an auxiliary packet detector 31 . The 
1 s se ran j on ssor 32 separa ; - < 
header date from the respective transport packet pay- 
loads. Responsive to the transport header data, the 
processor 32 applies video signal payioads (designated 
here as service data 1) to, for example, decompression 
apparatus (not shown), and auxiliary data (designated 
as service data 2} k; the appropriate auxiliary data 
processing elements (not shown). The PCR's residing 
within the auxiliary data are routed and stored In a mem- 
ory element, 34. 

[0022] The auxiliary p J< wiichrnaybe 
a matched filter arranged to recognize the codewords 
designating an auxiliary transport packet containing a 
PGR, produces a control pulse on the occurrence of 
transport packets containing such data. The control 
pulse is utilized to store within a latch 35, the count value 
currently exhibited by the local counter 36. The local 
counter 36 is arranged to count pulses provided by a e. 
g., voltage controlled oscillator 37. The counter 36 is ar- 
ranged to count modulo the same number as its coun- 
terpart counter in the encoder (counter 23). 
[0023] The voltage controlled oscillator 37 is control- 
led by a low pass filtered error signal provided by a clock 
controller 39. The error signal is generated in the follow- 
ing fashion. Let the PGR arriving at time n be designated 
PCR n and the count value concurrently latched in latch 
35 be designated L n . The clock controller reads the suc- 
cessive values of PCR's and Us arid forms an error sig- 
nal £ proportional to the differences 

E => PCR„ - PCR !Vl - L n - L v1 

[0024] The error signal E, is utilized to condition the 
voltage controlled oscillator 37 to a frequency tending 
to equalize the differences. The error signal produced 
by the clock controller 39 may be In the form of a pulse 
width modulated signal, which may be rendered to an 
analog error signal by implementing the low pass filter 
38 in analog components. 

[0025] The constraints on this system are thai the 
counters at the two ends of the system count the same 

the nominal frequency of the voltage controlled oscilla- 
tor be fairly close to the frequency of the frequency of 
the system clock of the encoder. 
[0028] The foregoing approach provides rather rapid 
synchronization but may introduce a long term error. 
Long term error LTE is proportional to the difference 



LTE => L n ■■ Lq - PGR., •■ PCR Q 

where PCR0 and L0 are for example the first occurring 
5 PGR and the corresponding latched value of the receiv- 
er counter Nominally the error signals E and LTE will 
vary in discrete steps. As such, once the system is "syn- 
chronized" the error signal will dither one unit about the 
null point. The preferred method of synchronization is to 
"■0 ate cc i i In I j using 

the error signal E until a one unit dither occurs in the 
error signal E, and then to switch to the use of the long 
term error signal LTE to control the voltage controlled 
oscillator. 

is [0027] In order to accommodate the delays T +/- 5 t, 
incurred in the multiplexing process, the transport proc- 
essor at the encoder creates an auxiliary field within an 
t 5 I v'hic icon ,c inf nation re 

lating to variable delays. Provision Is rriade for modifying 

'0 this variable delay Information at respective multiplexing 
locations. Refer to FIGURES 6 and 7. FIGURE 6 illus- 
trates pictonaiiy a transport packet of a type similar to 
i A US' d r thi M c D t 1 c T - ion System de- 
veloped by the Advanced Television Research Consor- 

:o iium This transport packet includes a prefix which con- 
tains, among other things, a general identifier to indicate 
to which service the payload contained within the packet 
is related. The field CC is a continuity check value in- 
cluded for error check purposes. The HD field is a serv- 

30 ice specific header which specifically defines the pay- 
load. For example, If the particular service is designated 
to provide television programming, respective payioads 
of the transport packets of that service type may include 
audio ciata, vicieo data, or related auxiliary data. The HD 

35 field thus indicates the particular payload type for the 
particular packet. 

[0028] FIGURE 7 illustrates a transport packet which 
includes auxiliary data. The payload of an auxiliary 
transport packet may Include one or more auxiliary 

40 groups, depending on the amount of data included in 
< nd the current system requirements. 

!n the transport packet illustrated in FIGURE 7 there are 
two auxiliary groups containing data related to the pro- 
gram dock reference, AUX1 and AUX2. The auxiliary 

45 group AUX1 includes data related to variable delays and 
the group AUX2 includes the PGR per se : . The respec- 
tive groups include an au* > . eflx and an aux- 
iliary data block. The prefix includes the fields MR OFF, 
AFID, ad AFS. The field MF is a 1-bit field which indl- 

^ cales whether the data in the packet is modifiable (1 it 
modifiable 0 if not). OFF is a 1-bit field which indicates 
whether auxiliary data is defined for this group. AFID is 
f auxiliary data 

contained in the group, e.g , time eerie, scramble key, 
55 copyright, etc. AFS is an 8-bit field defining the number 
of bytes of auxiliary da- i tee group. 

[0029] The AUX1 group is shown as being modifiable 
and the AUX2 group is shown as not being modifiable. 
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AUX2 data is shown to be PGR data i.e. the program 
clock reference. The AUX1 data Is indicated as DPCR 
data which is an acronym herein for differentia! program 
clock reference. The PGR data is captured under control 
of a scheduler which controls the transport processor in 
the encoder. DPCR data is captured as will be described 
with reference to FIGURE 4. 

[0030] The FIGURE 4 apparatus is exemplary appa- 
ratus of a portion of one of the multiplexer circuits shown 
in FIGURE 2. Associated with respective input busses 
is a buffer store 67 which may be a FIFO. Data is stored 
therein when program data arrives and the multiplexer 
is currently accessing a different input bus. Thereafter, 
according to the scheduling of the multiplexer, the pro- 
gram data is read from the buffer store 67. 
[0031] Respective transport packets of the program 
data include auxiliary groups containing PCR and 
DPCR data. Note that the value of the PCR data Is de- 
termined relative to the timing of the transport packet 
containing the auxiliary timing information. This PCR da- 
ta, when output by the multiplexer, may be in error by- 
virtue of any delays incurred due to contention of signals 
in the multiplexing process. The delay time T +/- delta t 
taken to transit the buffer store is used to modify the 
DPCR data to subsequently correct such errors. An aux- 
iliary packet detector, 61, arranged to detect the occur- 
rence of transport packets containing DPCR data, is 
coupled to the program data input bus. This detector 
functions to reset and enable a counter 62 to count puls- 
es of a local clock 60. The local clock 60 may be a crystal 
oscillator having a frequency which is very close to the 
encoder system clock frequency, or it may be frequency 
locked to the encoder clock as per the operation of the 
FIGURE 3 or 5 apparatus. A further auxiliary packet de- 
tector 63 is coupled to the output bus of the buffer store 
67, and Is arranged to store current count value output 
the counter 62 in the latch 68 when the auxiliary packet, 
containing the DPCR data emerges from the buffer. At 
this lime the output of the counter will exhibit a count 
value, in units of cycles of the d.-ct frequent v, m- 
transit time through the buffer of the particular packet. 
Note, if a plurality of auxiliary packets are likely to occur 
in close proximity, such that more than one may be con- 
currently transiting the buffer 67, the auxiliary packet de- 
tectors must be arranged to defect and respond to each 
occurring packet. 

[0032] T he auxiliary packet detector 61 also provides 
a control signs! which is applied to condition a latch 64 
to store the DPCR value contained within the auxiliary- 
packet. This value is applied to one input port of an 
adder 65. The local count value stored in the latch 68 is 
applied to the second input port of the adder 65. The 
adder 65 sums the DPCR data from the current auxiliary 
packet with the local count value to provide an updated 
DPCR value DPCR'. The program data from the buffer 
67 and the output of the adder 65 are coupled to respec- 
tive input ports of a 2-10-1 multiplexer 68. The multiplex- 
er 66 is conditioned by the auxiliary packet detector 63 



to normally p as c i ita However when the 

DPCR data contained in the program data emerges 
from the buffer, the multiplexer 66 is conditioned to pass 
the updated DPCR' data from the adder, and then switch 

5 back to passing data from the buffer 67. 

[0033] When the multiplexer 66 is conditioned to pass 
data from the adder, the output signal from the adder 
corresponds to the sum of the DPCR data contained in 
kt ; the co "value " t^e counter 

10 62 when the DPCR data emerges from the buffer. The 
;ubsti ed he DPCR data h e mult exes 
66 is thus the prior DPCR data corrected for its transit 
time in the buffer 67. Note, it is recommended that the 
jxiiia-v k ( i 1 1 nm< dtoon y change 

is program data in accordance with the appropriate mod- 
ifier flags, MF, of the auxiliary groups. 
[0034] Referring back to FIGURE 2, the transport 
processor 53 will establish the DPCR auxiliary groups 
and normally insert a zero value for the DPCR data cor- 

20 responding to new programs. Recall however, that 
stored data from the digital storage media 51 may be 
inserted between segments of live data, and that the 
stored data may be pre-encoded with PCR and DPCR 
codes. When the transport processor 53 is to insert 

25 stored data between segments of live clata, it accesses 
the PCR code of the stored data and subtracts this PCR 
value from the count value currently exhibited by the 
counter 23 and/ or latch 25. The transport processor 
then adds this difference to the DPCR value in the aux- 

30 iliary packets of the stored data. The new DPCR values 
in the stored data Inserted between live data now con- 
tains a reference to current lime. This process is illus- 
trated in the flow chart of FIGURE 8. which is self ex- 
planatory. 

35 [0035] The use of the DPCR data in a receiver is Il- 
lustrated in FIGURE 5. In FIGURE 5 elements designat- 
ed with the same numerals as elements in FIGURE 3 
are similar and perform similai fui lion xcept that the 
function of element 32 has been modified. The moditi- 

40 cation Involves including adder 45 arranged to sum the 
corresponding PCR and DPCR values arriving in asso- 
ciated auxiliary groups. The sums provided by the adder 
correspond to the original PCR value augmented by any 
transit delays incurred in multiplexing for example. The 

45 sums are placed in memory 46 where they are available 
to the clock controller 39 as corrected PCR' values tor 
system clock synchronization. 



so Claims 

1 , Apparatus for providing a compressed video signal 
comprising: 

55 a source (50) of compressed video signal; 

counter circuitry (52) for generating a time 
stamp; 

a processor (53) for 
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forming auxiliary information including first 
and second data fields provisionally con- 
taining said time stamp and a further time 
stamp, respectfully; 

providing first and second flags indicating 5 
the presence or absence of said time 
stamp and said further time stamp in said 
first and second data fields, respectively; 
and 

forming packets respectively including io 
headers and payioads, wherein said head- 
ers identify at least in part the contents of 
said packets and ones of said payioads in- 
dud-:; a segment or compressed video sig- 
nal and ones of said payioads include said 15 
auxiliary information. 

2. The apparatus set forth In claim 1 wherein said 
counter circuitry for generating said time stamp 
comprises: ?o 

a system clock for providing clock pulses; 
a counter for counting said clock; and 
means for periodically storing count values pro- 
vided by said counter. is 

3. The apparatus set forth in claim 1, whereinrsald 
processor divides said compressed video into seg- 
ments of a predetermined size: and 

said packets are transport packets and said 30 
processor is a transport processor. 

4. The apparatus set forth in claim 1 further including: 

a source of a further compressed video signal; 
and 35 
wherein: 

said processor accesses a time slamp related 
to said further compressed video signal and in- 

( iU(i- 1 »( I ! ' > li I ] 

pressed video signal in the second data field as said *> 
further time stamp; and sets said second flag to in- 
dicate presence of said further time stamp. 

5. A method of communicating a compressed video 
signal comprising: 45 

providing (50) a compressed video signal; 

X V X 'l M>ip!S - - ) , 

tern clock signal; 

providing (62. 63) a further time stamp; so 
srmmg an* n 3 1 5 lu I 

first and second data fields provisionally con- 
taining said time stamp and a further time 
stamp, respectfully; 

providing first and second flags (53) indicating 55 
the presence or absence of said time stamp 
and said further time stamp in said first and sec- 
v S data fee , 



forming packets (53) respectively including 
headers and payioads, wherein said headers 
identify at least in part the contents of said 
packets and ones of said payioads include a 
segment of compressed video signal and ones 
of said payioads include said auxiliary informa- 
tion. 

6. The method set forth In claim 5 further including the 
steps of: 

providing system clock pulses; 

counting said system clock pulses to provide 

count values; 

capturing count values a. - M 
using a captured count values as said time 
stamp. 

7. The method set forth in claim 5 further including: 

dividing said compressed video into seg- 
ments of a predetermined size; andwherein said 
packets are transport packets. 

S. The method set forth In claim 5 further including: 

providing a further compressed video signal; 
providing a time stamp related to said further 
compressed, video signal, 
including said time stamp related to said further 
ond data 

field as said further time stamp; and 
setting said second flag to indicate the pres- 
ence of said further time stamp. 
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FIG, 6 
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